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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK ¢ TOYKU 3PEHUS MPAKTUUYECKUX MPUITIOKEHUM, TaK U
UX pPOJU B 00pa3oBaHWHU, HEOOXOJMMOM KaXIOMy 4deloBeKy. BospacTtaeT umcio
npodeccuit, Mpu OBIAJACHUN KOTOPBIMU TpedyeTcst Xxoporias 06a30Basi HOJArOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJKEHUS
oOpa3oBaHus U JUIs YCIIEITHOW npodecCHOHANIbHON Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETOo JaHHbBIX. J[7151 000CHOBAaHHOTO MPUHATHUS PEIICHUS B YCIOBHIX HEJOCTATKA HITH
M30bITKa HH(pOpMAIMU HEOOXOJAMMO B TOM YHCJE XOpouio chOpMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIUIEHHE. VIMEHHO MO3TOMY BO3HHUKIIA
HEOOXOUMOCTh (POPMHUPOBATh y 00yUarOUMXCAd (PYHKIMOHAIBHYIO IPAMOTHOCTb,
BKIIIOYAIONITYI0 B ceOsi yMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIM3HPOBAThH
nHGOPMAITNIO, TIPEJICTABICHHYIO B PA3TUYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHUX pEalbHbIX TMPOIECCOB M 3aBHUCUMOCTEH, MPOU3BOAUTH
IpOCTEHIINEe BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHajau3a u
NPECTaBICHUS JaHHBIX W3 Pa3iHuHbIX cdep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oO0ydarImMxcsd K OOUIECTBEHHbIM UHTepecaMm. M3ydeHHne OCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKA OpraHU3aluM Tepedbopa U mojacuéra ymcia
BApUAHTOB, B TOM YHUCJI€ B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMU TEOPUHU
rpadoB co3naét MaTreMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTAIIAIOTCSl TPEACTABICHUS OOYYalomMXCS O COBPEMEHHOM
KapTUHE MHUpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCsS MMOHUMAHUE POJHU
CTAaTUCTUKU KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MH(GOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSI.

B cooTBeTCTBHM C TaHHBIMH LIETSIMU B CTPYKTYpPE MPOTPaMMBbI y4eOHOTO Kypca
«BeposSTHOCTh U CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUs Ha yTIyOJIEHHOM
YpPOBHE  BBIIEJCHBI  CIEIYIOIMIME  COAEPKATEIbHO-METOAUYECKUE  JIMHUU:
«IIpencraBneHue JaHHBIX © OMHCATElbHAs CTaTUCTHKa», «BeposTHOCTHY,
«3JneMeHThl KOMOMHATOpUKWY», «BBegaenue B Teopuro rpadoBy», «MHOXKECTBa,
«Jlorukay.

Conepxanue muann «lIpencraBieHre MaHHBIX U OMKCATEIbHAS CTATHCTHKAY
CIIY’KUT OCHOBOM 7151 YOPMUPOBAHUS HABBIKOB pa0OTHI ¢ MH(DOPMAITUEH: OT YTCHHUS
U MHTEpIpeTauuy UHPOpMaIuy, MpeACTaBIeHHON B Ta0Iulax, Ha AUarpaMmax u
rpadukax, 10 cOopa, MPENCTaBICHUS W aHajJu3a JAHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPeIHUX U paccenBaHusa. Pabortasi ¢ naHHbIMU,
oOyJaroluecss ydarcs CUMThIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUIaTh,



apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIMMH HW3MEHUMBOCTh, W OIIEHWBATh WX BIUSHHEC Ha
paccMaTprUBaEMbI€ BEJIMYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
M3y4YE€HUs TEOPUHU BEPOSITHOCTEW. bosblioe 3HAYEHME WMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KakK Mepa MPaBIONON00MsS CIy4ailHOTo
coObitTus. [lpm wu3yueHuu yuyeOHOro Kypca oOydarommecss 3HAKOMSTCS C
MPOCTENIIIMMHU METOIAMU BBIYUCIIEHUS BEPOSITHOCTEN B CITyYaHBIX 3KCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMH HMCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh U pEIIaTh OoJiee CIOXKHBIE 3anaud. B ydeOHbI Kypc
BXOJAT HAYAJIbHBIE MPEACTABICHUA O CIy4YalHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTEePUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYarOUIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
pUMeEpbI TPUMEHEHUS rpad)OB U AJIEMEHTOB TEOPHUU MHOXKECTB JIJIsl pEILICHUS 3a/1a4,
a TaKKe MUCIOJIH30BaHUA B IPYTUX MATEMATHYECKUX Kypcax U yUeOHBIX TPEeIMETaXx.

Ha usydyenue yueOHOro Kypca «BeposiTHOCTh M CTaTHCTHKA» OTBOJIUTCS B 7
kimacce — 34 Jaca (1 Jac B Hezelno).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIWI], JUarpaMM. 3amojHEHUE TaOJuIl,
YTEHHUE U MOCTPOCHUE CTOJIOUKOBBIX (CTOJI0UYATHIX) M KPYTOBBIX AUarpaMm. UreHue
rpaduKoB peanbHBIX MpolieccoB. M3pneyeHne nudopmanuu u3 auarpamm 1 Tabiuil,
UCII0JIb30BAHUE U MHTEPIIpETaIusl JaHHBIX.

OnucatenpHasi CTaTUCTHKA: cpefHee apuMeTHUecKoe, MeIuaHa, pa3Mmax,
HauOoOJbIIICE W HAUMEHbIIIEE 3HAYCHUS, KBApPTWUJIU, CpEIHEE TapMOHHUYECKOE,
CpellHee TapMOHUYECKOE YUCIIOBBIX JIAHHBIX.

[Ipumepsl cinydaiiHOW WM3MEHYMBOCTH TP HU3MEPEHHUAX, B MacCOBOM
MPOU3BOJICTBE, TCHACHIIMM W CIIy9aiHbIe KOJieOaHWs, TPYNIUPOBKA ITaHHBIX,
MPEACTABICHUE CIyYalHOW HW3MEHYMBOCTH C TIOMOINBIO JHarpaMM, 4YacTOTHI
3HAYEHHM, CTATUCTUYECKAS YCTOUYUBOCTb.

I'pad, Bepmmna, pedbpo. Crenenp BepmHbl. Yuciao pébep u cymmapHas
crenieHb BepiuH. [lonsitue o cBs3ubIX rpadax. [Iytu B rpadax. Llenu u nukibl.
O0xox rpada (siinepoB nyTh). [lonsatue 00 opueHTHpoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

YTBepxkaeHusT U BbICKa3biBaHUs. OTpUIlaHUE YTBEPXKIACHHS, YCIOBHbBIC
YTBEPXKJICHUS, OOpaTHbIE ¥ PABHOCHIIbHBIE YTBEPXKICHUS, HEOOXOIUMBIE U
JIOCTaTOYHBIC YCJIOBHSI, CBOWCTBA U MPU3HAKHU. [[pOTUBOMONIOKHBIE YTBEPKICHUS,
JI0OKa3aTeIbCTBA OT MPOTUBHOIO.

CrydaifHblil 3KCIepUMEHT (OIBIT) M cliydaliHoe coObiTHe. BeposTHOCTh U
4acTOTa CIIy4aitHOTO COOBITHS. POJIb MaIOBEPOSTHBIX M MTPAKTUYECKH JOCTOBEPHBIX
COOBITHH B IPUPOJIC U B OOIIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K JIOCTHMIKEHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U pealu3alyu €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHUEM JIOCTH)KECHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHMHM BCEM JKU3HU NJIs YCHEIHOM NpodeccHOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalUuel B JEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaTEMATHYECKOW KYyJbTYpOH KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOErO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS y NPYTUX JIOJIeH, mproOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHUN W KOMIIETCHTHOCTEH, TIAaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIILHBIMU  JIEHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATBHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXIy IMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIC U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIC U O0OIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIlMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanboJIee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckue 1eiCTBUS:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TakKXKe BBIIBUTATH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEJAOCTATOYHOCTh M M30BITOYHOCTH HMH(POPMAIIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHus HUHDOpMAMKM W WUIIOCTPUPOBATH
pelaemMspie 3a/1a4ud CXeMaMu, IuarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSIMU H
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha MOHUCK
peIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYXKIATh MPOIECC U PE3yNbTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KAaueCTBO CBOETO BKJIAJa B OOIINI PE3yNbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBJIAITH MPOOJIEMBI JJISl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAIBHOE,
IpyHIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pelIeHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YDMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTIKEHUS 1EIH, HAXOIUTh
OIIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4denus B 7 kj1acce 00y4Jaromunics MOTYYUT CIEAYIONTNE TPEIMETHBIC
PE3YIbTATHI:

Uutateh wuH(OpMaIMIO, TPEICTABICHHYIO B TaONuIax, Ha JUarpammax,
MPEACTABIATh JIaHHbIE B BUJE TAOJHUI, CTPOUTh CTOJOMKOBBIE (CTOJNOYATHIC) U
KpPYTOBBIE IHarpaMMbI TI0 MacCUBaM 3HAYCHUH.

OnuceiBaTh ®W  WHTEPHPETHPOBATH  peajbHBIC  YHCJIOBBIE  JIaHHEIE,
MIPE/ICTABIICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpadukax.

Hcnonb3oBaTh 11 ONMUCAHUS JIAHHBIX CTAaTHCTHYECKUE XapaKTEPUCTUKU:
cpenHee apudMeTHYecKoe, MeJMaHa, HauOoJbIllee U HAaUMEHbIEE 3HAYCHUS,
pa3Max, KBapTHJIH.

MeTh TIpeACTaBICHHE O JIOTHYCCKUX YTBEPKIACHUSX WM BBICKA3BIBAHUSX,
YMETh CTPOUTH OTPUIIAHUS, POPMYIUPOBATH YCIOBHBIC YTBEPIKACHHUS ITPU PEIICHUH
3aJ1a4, B TOM YHCIIE U3 APYTUX Y4EOHBIX KypCOB, UMETh MPEJICTABIIEHUE O TEOpeMax-
CBOMCTBax M TeopeMax-MpU3HaKax, 0 HEOOXOAUMBIX M JTOCTATOYHBIX YCIOBHSIX, O
METOJIe TI0Ka3aTeIbCTBa OT MIPOTUBHOTO.

NmMeTrs mnpeAcTaBieHHE O CIy4alHOM W3MEHYMBOCTH HAa MpUMEpax
pE3yNbTaTOB HM3MEpPEHUM, I1IeH, (U3UYECKUX BEIUYHH, AHTPOMOMETPUUYECKUX
JAHHBIX, UMETh MIPEICTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcronp30BaTh 11 OMUCAHUS JIAaHHBIX YacTOThI 3HAYCHUH, TPYNIIHUPOBATH
JAHHBIC, CTPOUTH TUCTOTPAMMBI TPYIITHPOBAHHBIX JTAHHBIX.

Hcrnonb3oBaTh rpadbl IS pEIICHUS 3a1a49, IMETh IPEJCTaBICHUE O TEPMUHAX
Teopun TpadoB: BepinHa, pedpo, 1eTb, ITUKJI, TyTh B Tpade, UMETh TPEICTABICHNE
00 06xoe rpada u 00 OpUEeHTUPOBAHHBIX Tpadax.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[[bubmuoteka [IOK
1 IT 5 1
POCTABICHIS JaHHR https://m.eds00.ru/596d814c]
bubnuoreka [{OK
2 OmicareabHas CraTueThia 8 1 https://m.eds00.ru/596d814c
. bubmuoreka [IOK
3 Citytaiinas H3MCHIHBOCTE 4 1 https://m.edso0.ru/596d814c
bubmuoreka [IOK
4 B 4
BE/ICHHE B TCOPHIO rPaco https://m.edso0.ru/596d814c
bubmmoteka IIOK
4
> Jloruia https://m.edso0.ru/596d814c
BeposiTHOCTB M yacTOTa ClIy4aiitHOTO bubmuoreka [IOK
6 5 1
cOOBITHS https://m.edso0.ru/596d814c
5 [ToBTOpenue, 06001IIEHNE, 4 bubnmorexa LIOK
CHCTEMATU3aLNS 3HAHU N https://m.edso0.ru/596d814c
OBIIEE KOJIMYECTBO YACOB I10 34 4
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
Hara uudposbie
Ne i/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypchl
IpencraBieHue JaHHBIX B BUIE TaOMHIL.
1 CraTucTHuecKue JaHHbIE B TA0IULAX. 1
3anoxHeHnEe TaOIHIl
Brruucnenust u ananus nHQOpMaIu B
2 TadIHUIax 1
UTeHue U MOCTPOSHHUE CTOJIOMKOBBIX
3 (cronmbuaThIX) qUarpamMmm. 1
4 UreHue U MOCTPOEHUE KPYTrOBBIX JUarpaMm 1
Urenue rpa kOB pealibHBIX MPOIIECCOB.
S5 [IpakTnueckas padora (KOHTPOJIb 3HAHUN) 1 1
Pasmax, HanOosmninee ¥ HauMEHbIIIEe
6 3HAYCHUS 1
7 Cpennee apupMeTHICCKOE 1
8 Menunana 1
OO6o3Hauenus B cratuctike. CBoicTBa
9 cpemHero apuMeTHIECKOTO 1




KBapTunu. Beluncnenue BepXHero KBapTHIISI

10
11 YacroTa 3HaYCHUS
CpenHee rapMOHHUYECKOE U CpeiHee
12 FEOMETPHYECKOE YHCIIOBBIX JAHHBIX
IIpakTHyeckas padoTa (KOHTPOJIb
13 3HAHMIA)
[Ipumepsl cayyaliHOM H3MEHUHBOCTH.
14 ToO4YHOCTH ¥ NOTPELIHOCTh U3MEPEHUI
15 Tennenuus u ciaydailHble OTKIIOHCHUS
I'pynnupoBku gaHHBIX U rUCTOrpamMmel. Poct
16 YeNoBeKa
IIpakTHyeckas padoTa (KOHTPOJIbL
17 3HAHUIN)
I'pad, BepmmHa, pedpo. CTeneHp BEpIINHBL.
18 Uucno p€dep 1 cyMMapHast CTENeHb BEPIIUH
19 [Tonsitie o cBs3HbIX rpadax. Ilytu B rpadax
20 Henwu u nukinsl. O6xox rpada (3iiepos myTh)
[NonsiTHe 06 OpHEHTHPOBAHHOM rpade.
21 Pemenue 3agau ¢ nomouisio rpagos
Jlormueckue Beicka3piBaHusA. OTpullaHHE.
22 Jlornueckue «M» u «AJIN»




Otpurianme yTBepKICHUS, YCIOBHBIC
YTBEPXKACHUSA, OOpPaTHBIE U PABHOCHIILHBIC

23
YTBEPKACHUS
Heob6xonumble 1 10CTaTOUYHBIE YCIOBUS,
24 CBOWCTBA U MPU3HAKH.
[IpoTHBOTIONOXKHBIE YTBEPKICHHS,
25 JI0Ka3aTeNIbCTBA OT IPOTUBHOI'O
Crny4aifHpIi 9KCTIEpUMEHT (OITBIT) U
26 Cly4aiiHOe COOBbITHE
BeposiTHOCTB M yacTOTa CIy4ailHOro
27 COOBITHSL.
Momera u urpajibHast KOCTb B TEOPUH
28 BEPOSITHOCTU
29 Kak y3HaTh BEpOSTHOCTH COOBITHS
IIpakTnyeckas pa6ora (KOHTPOJIb
30 3HAHUIN)
[ToBTOopenue: TabIUIBI U AUArPaMMBI,
31 oIvcaTtelbHas CTATUCTUKA, CITydaiiHast
HU3MEHYUBOCTh
32 [MoBTopenwue: BBeIeHUE B TEOPHUIO rpadoB

33

IToBTOpEHHME: TOTHKA




34

[ToBTOpEHHE: BEPOSTHOCTH U YACTOTA
CITy9aifHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I10
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTh U cTaTUCTHKA
Yurtath MHPOPMALIMIO, MPEACTABICHHYIO B TaOJHIaX, Ha AMarpamMmax,
51 MIPEJICTABIISITH JAHHBIC B BUJIC TA0JIHII, CTPOUTH TUATPaAMMBI (CTOJIOMKOBBIC
(croyibuaTeie) M KPyroBbie) MO MAaCCHBAM 3HAYCHUN
5.2 OnuceiBaTh W WHTEPIPETHPOBATH pPEaTbHBIC YHCIOBBIC JIaHHEIC,
' MIpEeCTaBJICHHBIC B TA0IHUIAX, HA TUarpaMmax, rpadukax
Hcnonp30BaTh AJ ONMUCAHUS JAHHBIX CTATHCTUYECKUE XAPAKTEPUCTUKHU:
5.3 cpenHee apudmernyeckoe, MeauaHa, HauOOIbIIee U HaUMEHBIIEe
3HAYEHUS, pa3Max
HNMmetrs npencrasieHue O Cilyd4alHOM M3MEHYMBOCTH HA IpUMEpax IIEH,
5.4 bu3nYeCKUX  BEJIWYMH,  AHTPONMOMETPUYECKHX  JaHHBIX, HMETh
MIPEJICTABICHHUE O CTATUCTUYECKON YCTOMYUBOCTH

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIIACC

Kon
5

5.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BeposiTHOCTB 1 cTaTUCTHKA

[IpencraBieHre MaHHBIX B BHJE TAOJWII, JUarpaMM, rpadukoB. 3aroTHCHHE
Ta0JIUIl, YTEHHE M TOCTPOCHHE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) H

KpYroBbIX). UTeHue rpaduKoB pealibHbIX MpolieccoB. M3Bieuenne nHpopmanuu
U3 AMarpamMm U TaOJMll, UCTIOJIb30BAaHUE U MHTEPIIPETAIUS TaHHBIX

5.2

OnucarenpHas CTAaTUCTUKA: cpefHee apudMmeTHdyecKkoe, MeIuaHa, pa3Max,
HauOoJIbllIee ¥ HAaWMEHbINIEEe 3HAUYCHHsI HAaOOpa YMCIOBBIX NaHHBIX. [Ipumepsr
CIIy4aiiHOM U3MEHYUBOCTH

5.3

CrnyyailHplii SKCIIEpUMEHT (ONBIT) W CilydaiiHoe coOwiTHe. BeposiTHOCTH U
yactoTa. Poiib MallOBEpOSATHBIX M TNPAKTHUECKU JOCTOBEPHBIX COOBITHI B
npupoe u B oduiecTse. MoHeTa u UTrpalibHasi KOCTh B TEOPUH BEPOSITHOCTEH

5.4

I'pad, Bepunna, pedpo. Ctenens BepminHbl. Yncio pédep u cymmapHast CTeleHb
BepmuH. [IpencraBnenue o cBsizHoctu rpada. lernu u mukiel. [Tytu B rpadax.
O6xon rpada (srimepoB myth). [IpeacraBierue o0 OpHEHTUPOBAHHOM Tpade.
Pemenue 3ana4 ¢ momomuisio rpadoB




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIeTro
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBartbh  IOHATHAMU: MHOXKECTBO, IOJMHOKECTBO,
olepalyy HaJ MHOXKECTBAMM; YMEHHUE ONEpUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, IPUMEHSTh UX [IPU PELICHUH 33]1a4; YMEHHE
UCMOJIb30BaTh IpaUuecKkoe MPEeACTaBICHUE MHOXECTB JUIsl ONUCAHMA
peabHBIX MPOLIECCOB U SIBICHUH, TIPU PEILICHUHN 32144 U3 JPYTUX YIeOHBIX
IIPEAMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW  KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHHI

YMeHHEe OnepupoBaTh IMOHATHAMU: HATYPAIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YUCJIO, ACIIUMOCTb HATYpaJIbHBIX YUCEI, IPU3HAKYU JIEIUMOCTH,
LIEJIOE YUCII0, MOJLYJIb YHCIa, OOBIKHOBEHHAs! IpO0b U JIeCITUYHAs 1pO0b,
CTaHJAPTHBINA BUJ YKCIIA, PAMOHAIBHOE YUCII0, UPPALlMOHAIBLHOE YHCIIO,
apu@mMeTHyecKuil KBaJpaTHbIM KOPEHb, YMEHHE BBINOJIHATH NEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOYMBATH YMCIIA, NIPEACTABIATh YUCIA Ha
KOOPJIMHATHON NPSIMOM, OKPYIVIATh YHCIA; YMEHHUE JEJaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATHUSAMU: CTENEHb C LEJIbIM IOKa3aTeseM,
apudMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeneHu OoJiblie
€MHUIIBI, YMEHHE BBITIONHATH Pacu€Thl MO (GopMyiam, mpeodpa3oBaHuUs
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAXXEHUNW U BBIPAKEHUU C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYIEHA HA MHOYKUTEIIH, B TOM YUCJIE C HCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaToOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh MOHATUSMH: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM NTEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApoOHO-
palMOHAIbHBIE YPAaBHEHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI [BYX
JVUHEUHBIX YpPaBHEHUW, JIMHEWHbICE HEPAaBEHCTBA U HUX CUCTEMBI,
KBaJpaTHbIC U IPOOHO-pallMOHATILHBIC HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE [IPU PELICHUU 3a4a4 U3 IPYruX IMPEIMETOB U MIPAKTHUECKUX
3aJ]a4; YMEHHE HUCIIONIBb30BATh KOOPAUHATHYIO MPSIMYIO U KOOPAUHATHYIO
IUIOCKOCTB JUIsl U300pa)keHUs peIlleHN ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMH: (YHKIMSA, Tpapuk (QYHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IMPOMEKYTKH BO3PACTAHHS,
yObIBaHMs, HauOoJblllee W HaMMEHbIEe 3HAYCHUS (YHKIUH; YMEHHUE
ONEpUpPOBATh TOHATUAMH: MpsAMas TMPONOPHUOHAIBHOCTh, JIMHEHHAs
GyHKIMA, KBajgpaTW4yHas (YHKOUS, OOpaTHas MPOIOPIHMOHATBHOCTD,
napabosa, runepoosa; yMeHue CTpouTh rpaduku yHKIHA, HCIIOIB30BaTh
rpaduKy 71 OTPENEICHUsI CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 JPYTuX YYeOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HopMysaMH 3aBUCUMOCTH MEXIY BEIMYMHAMHU

YMmeHune OIIepUPOBATh HOHATHAMMU: [10CJIe/I0BATENbHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOJIb30BaTh
CBOICTBA IOCTIEIOBATEIBHOCTEH, POPMYIIBI CyMMBI M OOIIETO YWICHA MPH
pellieHnu 3a7ad, B TOM YHUCIIE 3a7ay U3 JPYruxX yuyeOHBIX MPEIMETOB U
peanbHON KU3HU

YMeHue peuarh 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, J0JIH
Y YacTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb ITOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBJIEHUS JMYHBIMH U CEeMEHHBIMU
(uHaHCaMM); YMEHUE COCTABIISITh BHIPAYKEHUS, YypaBHEHNU S, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEHOBATH IOIYYCHHOE DPEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh MOJYYEHHBIX PE3yJIbTaTOB

10

11

YMeHue onepupoBaTh NOHATUSAMU: (UTYpaA, TOUKA, OTPE30K, IpsIMast, 1yY,
JIOMaHasl, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, PaBHOOEAPEHHBIH U
PaBHOCTOPOHHUI ~ TPEYTrOJbHUKH,  HPSIMOYTOJIbHBI  TPEYTOJIbHUK,
MeanaHa, OHCCEeKTpuca M BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napauienorpaMM,  pomM0O, NPSMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue periaTth 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HH,
Ha HAXOXXJEHHE I'€OMETPUUYECKUX BEJINYHMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOICTB Quryp u ¢pakron

YMeHue omnepupoBaTh IMOHATHSAMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaIENbHOCTh U NEPIEHIUKYISIPHOCTD NPSAMBIX, YTOJI
MEXIY HOpAMBIMH, MEPHEHIUKYISAp, HAKIOHHAsA, MPOEKIHs, Moaodue
¢uryp, 1momoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH WU
IpsIMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M Moj00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYIIPHOCTD NPSIMBIX B OKPYKAIOIIEM
Mupe

YMeHue onepupoBarh MOHATUSMU: JJIUHA, PACCTOSHUE, Yroa (BeIHMYuHa
yria, CHHYC U KOCHUHYC yIJla TPEyrojIbHUKa), IJI01Ia/lb; YMEHUE OLICHUBATh
pasMepbl NIpPEIMETOB M OOBEKTOB B OKPYKAIOUIEM MHpE; yMEHHE
OPUMEHSATH (POPMYJIbl IEPUMETPA U IUIOLAJAN MHOTOYTOJIbHUKOB, JUTHHBI
OKpY)KHOCTM M  IUJIONIagd  Kpyra, oObeMa  MpsIMOYTOJBHOTO
napajulelienuIena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOpeMy




[Tudparopa, TPUTOHOMETPUICCKUE COOTHOIICHUS JJISI BBIYUCIICHUS JUIHH,
pacCTOAHUH, TJIOIIAACH

12

YMmenue u300pakaTe IUIOCKHME (QUTYpl W WX  KOMOHMHALWH,
IPOCTPAaHCTBEHHBIE (UTYpPbl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCAHHIO

13

YMeHue onepupoBarh NOHATUAMU: NPAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOpP, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA
YHCII0, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IIPEICTABICHUS JaHHbBIX U PELICHU 3a1a4, B
TOM YHCIIE U3 IPYTUX y4EOHbIX NPEAMETOB U pealbHON KU3HU

14

YMeHue ornepupoBaTh MOHATHIME: CTOJOMKOBBIC U KPYTOBBIE IMArPaMMBlI,
TaOJIMIBI, CpelHee apuPMETHUECKOe, MeIuaHa, HauOoJbIIee W
HaVMEHbIIIee 3HAYCHHsI, pa3MaxX YMCIIOBOrO HAa0Opa; yMEHUE U3BJICKATh,
WHTEPIPETHPOBATH U NIPEOOPA30BLIBATh MH(POPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUArpamMMax, OTPAKAIONIYI0 CBOMCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMU: CIIyY4alHbI ONBIT (CiydalHbIN
AKCIIEPUMEHT), DJJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO ONBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE PelIaTh 3a1a4H
METOZI0M OpPraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHME OIIEHWBaThb BEPOSATHOCTH pEATbHBIX COOBITHH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY’)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX
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YMenue BLI6I/IpaTL HOI[XOI[SHJ_II/Iﬁ H3y‘-ICHHLII>i MCTOJ JJId pCUICHUA 3aa1H,
MNPUBOJAUTE NPHUMEPBI MAaTEMATUUCCKHUX BaKOHOMepHOCTefI B IIpHUPOAC U
KM3HHU, pacClio3HaBaThb IPOABJICHUC 3aKOHOB MATEMAaTUKU B HCKYCCTBC,
OIMMUCBIBATh OTACIBHBIC BBIAAIOIMIUCCA PE3YJIbTAThl, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKN KaK HAYKH, IPUBOAWUTE MMPUMEPHEI MaTEMAaTHYCCKUX
OTI(pLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

DnexTpoHHBIA 00pa3oBaTenbHbIN pecypc Ha miatdhopme Cupuyc.lllkora

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

DnexTpoHHBIA 00pazoBarenbHbIN pecypc Ha matdhopme Cupuyc.lllkona

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

UHTEPHET

DIIeKTPOHHBIN 00pa3zoBatenbHbIN pecypc Ha mnatdhopme Cupuyc.lllkona






